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FOCUS ON INFLUENZA

With this issue, we begin a two-issue series focus-
ing on pandemic influenza. In this issue, see Influ-
enza: Lessons for the clinic from 1918, below, and
Cytokines and Herbal Therapeutics in Influenza on
page 5. In our next issue, we will feature three clini-
cal articles: Influenza prevention, Therapeutics for
acute febrile illness, and Therapeutics for the acute
cough.

Influenza: Lesson for the clinic from
1918

by Paul Bergner

Abstract: Avian influenza and the potential threat of a
major influenza pandemic have been among the top
news stories over the past year. Public health concern
is high because of the high human mortality rate asso-
ciated with bird flu and fears of the potential for emerg-
ing strains to spread from human to human. Coupled
with the news stories are accounts of the deadly 1918
influenza pandemic. The “superbug” theory of pan-
demic influenza generally attributes all excess mortal-
ity to the strength of the pathogen and ignores all other
factors involved in host resistance. This theoretical
stance does not withstand close critical examination,
particularly in light of what is historically known about
the 1918 pandemic. Factors such as urbanization,
micronutrient malnutrition, poor diet, vitamin D defi-
ciency, and host-weakening iatrogenic disease may
have contributed significantly to mortality in the 1918
pandemic, and these factors may have been as impor-
tant as the pathogenic potential of the virus. An exami-
nation of these factors from 1918 leads to
recommendations for prevention or treatment during
future pandemics.

By their very nature, viruses constantly mutate and
evolve, partly in response to host resistance in general,
but also in response to the specific host carrier. Influenza
viruses mutate and evolve in human, bird, and pig hosts,
and spread between these hosts in agricultural areas. Vi-
ral strains may evolve characteristics that make them

moreor lesslethal to humans, with moreor lessfacility of
transmission, and mortality may vary somewhat from
season to season. The contemporary concern of public
health authorities is that a strain with unusual lethality
could develop, killing millions of people worldwide and
causing widespread social and economic disruption
through secondary effects. Of special concernisthe cur-
rent epidemic of Avian InfluenzaH5N1, which primarily
infects birds. Bird-to-human infection has a high mortal -
ity rate — estimated at about 50% of those hospitalized
with the disease (Wong and Yuen). Actually lethality
may be much less, because asymptomatic, subclinical, or
mildillnessisunlikely to cometo the attention of author-
ities, and only those most severely affected are hospital -
ized. Whether the virus will mutate to alow
human-to-human transmission — and whether such a
mutation will retain the lethality of the current bird virus
—isamatter of serious concern.

Typica seasona influenza infections are one of the
leading causes of death in the United States. Of the
30,000 to 70,000 influenza-rel ated deaths per year, most
involve the elderly or those with compromised immune
systems. In North America, mortality of these typical vi-
ruses is 1/10,000; in the 1918 flu pandemic, mortality
was 2/1000, about 20 times normal. Mortality in 1918
among Native American populations was extremely
high. Up to 80% died in some Eskimo villages, and 10%
of the entire population died in the state of Chiapas, Mex-
ico. This phenomenon among Native Americans may be
similar to the plagues of Western diseasesthat decimated
native peoplesaround the world following first European
contact, with alarge percentage of the native population
lacking innate immunity to influenza and other Eurasian
diseases (Barry; Killingray; Newman). No such lethal ep-
idemic of influenza had been recorded previously, or
since, and this has become the reference point for most
discussions of unusually deadly organisms.

HOST FACTORS

An examination of the social and public health condi-
tions of the Western urbanized societies in the early
twentieth century offers alternate explanations for the
lethality of the 1918 epidemic. Urban social and public
health conditions may have contributed significantly to



the epidemic, and these factors tend to modify the preem-
inence of pathogen strength as the sole cause of excess
mortality. It was established during the 1918 epidemic
that alarge percentage of the popul ation either did not get
infected, or experienced only subclinical symptoms. In
severd trials at the time, subjects were unable to become
infected even though experimentally exposed. In these
cases, their host resistance was able to withstand expo-
sureor generateimmunity without producing symptoms.
In an experiment with prisoners in a U.S. Navy brig in
Boston, researchers were unable to infect any of 100
“volunteers,” despite exposing themto infected individu-
als and to their mucous secretions (Rosenau). None had
shown any previous signs of having contracted the virus
between the outbreak of the epidemic and the experi-
ment. Thefollowing account summarizesthe procedures
used:

“Then we proceeded to transfer the virus ob-
tained from cases of the dis-

ened immunity are most likely to have the most severe,
and potentialy lethal, symptoms.

This equation of balance between host immunity and
pathogenicity is aimost universally ignored in discus-
sions of potent new strains of influenza. From a public
health perspective, this balance should be the primary
topic of discussion because measures to increase resis-
tanceare easier and cheaper to implement on amassscale
than the measures required to develop and administer
vaccines and pharmaceutical drugs. Compared to the
costs and logistical problems involved in major medical
campai gns, measures such as public education, improved
nutrition, and environmental modifications are a cost-ef-
fective way to increase host resistance on a large scale.
Evenif vaccines become more effective than those avail -
able at present, or if drugs are developed that do not ulti-
mately promote drug-resistance, these other measures to
improve host resistance to influenza will continue to be

effective on an individual, prac-

ease, that is, we collected the It was established during the 1918 tice-level, or broad socia scale.
material and mucous secre- epidemic that a large percentage of They may aso increase the

tions of the mouth and nose
and bronchi from cases of the
disease and transferred this
to our volunteers. We always
obtained the material in the
following way: The patientswith fever, in bed, have
a large, shallow, traylike arrangement before him
or her, and we washed out one nostril with some
sterile salt solution, using perhaps 5 c.c., which is
allowed to run into this tray; and that nostril is
blown vigorously into thetray. That isrepeated with
the other nostril. The patient then gargles the solu-
tion. Next we obtain some bronchial mucous
through coughing, and then we swab the mucous
surface of each nares and also the mucous mem-
branes of the throat.”

Two similar experimentsin other localities had identi-
cal results (Kolata). These results are inexplicable given
the high mortality rates of the virusin other settings. The
only possible explanation is host resistance.

HOST FACTORS IN THE 1918 PANDEMIC

Any infectious disease is the result of interaction be-
tween the infectious agent and the host resistance to it.
Some agents are weak enough that anyone with strong
host resistance will not acquirethe disease; others may be
so powerful that only avery few will be able to resist in-
fection and disease. Most influenzastrainsareintermedi-
ate in strength, and some individuals with strong host
resistance can avoid infectious symptoms and develop
immunity without acquiring symptomatic illness. Those
with moderate host resistance may acquire the illness
without serious consequences, while those with weak-
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effectiveness of vaccines and
antiviral  drugs. See the
accompanying article Influenza
Prevention.

An examination of the social conditionsin industrial-
ized countries in 1918 may revea that specific factors
profoundly influenced host resistance, especialy in the
younger generation. The 1918 epidemic came after sev-
eral decades of urbanizationin North America, involving
amajor population shift from farmto city, and to the con-
ditions of labor and diet in the city. During this same pe-
riod, sugar and white flour became available as staple
foods rather than specialty foods, and they became a ma-
jor portion of the diet. Flour used during this period did
not contain the vitaminsin whole grainsthat arelost dur-
ing processing, and it was many decades before the ad-
vent of fortified processed foods. The resulting
deficiencies included reduced intake of many im-
mune-supporting nutrients such as zinc, vitamin A, vita-
min C, vitamin E, selenium, iron, and essential fatty acids
(See accompanying article Influenza Prevention). Asa
result, as the population of North America increasingly
relied on processed grains, the general health, constitu-
tion, and immunity of the population weakened over
time. By 1900, white sugar consumption had grown to
exceed 100 |bs of sugar per capitain the United States —
or 4to 5 ounces per day —with most of the consumption
occurring in urban areas. Sucrose or its derivative glu-
cose are known to be immuno-suppressive in the
amounts consumed by urban dwellers in 1918. In one
study, 3 ounces of sucrose at one sitting reduced the abil-
ity of phagocytesto engulf bacteriaand other invadersby
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about 40%. The effect started within 30 minutes and
lasted more than 5 hours (Sanchez et a 1973; Ringsdorf
et al 1976). Another trial showed that only 2 ounces of
glucose suppressed the activity of B- and T-lymphocytes
(Bernstein 1977).

While researchers have proposed that the young died
in greater numbers than the old during the 1918 epidemic
because they had healthier immune systems and could
mount a more powerful self-destructive cytokine storm
than ol der patients (See the accompanying Cytokines and
Herbal Therapeutics in Influenza), observers at the time
noted that the young were in fact weaker and more sickly
than their elders during the decade of the epidemic. Inthe
19186, dentist and nutritional anthropol ogist Weston Price
was stricken by the phenomenon of sickly, urbanyouthin
Cleveland, Ohio — particularly those from families with
robust farm-raised parents and grandparents. Inresponse
to this phenomena, he pursued worldwide studies linking
modern dietary changes to physical degeneration, with
documentation by photographin hisclassic Nutritionand
Physical Degeneration (Price). The photographs show-
ing the deterioration of the health of children relative to
their parents or to others following a traditional rather
than modern diet. One photograph shows an older Scot-
tish brother, eating a traditional diet, with robust health,
while the younger brother, freely eating pastries and
sugar, with hisbone structure and teeth deteriorated. The
same degeneration of the constitution was noted by na-
ture cure physician Henry Lindlahr in Chicago. In 1913,
Lindlahr described a generation of healthy grandparents,
“anemic” parents, and “sickly children subjected to the
full horrors of urban life”. (Lindlahr). Child labor also
peaked in the U.S. during the first decades of the twenti-
eth century (CLPEP) and many children were not only
malnourished but were also subjected to dawn-to-dusk
working conditions. It is possible that the pandemic
struck this younger generation like a forest fire among
insect-infested trees.

VITAMIN D

The new urban labor conditionsin 1916 North Amer-
icakept factory workers, including children, indoorsand
out of the sun for most or al of the day —with an epidemic
of Vitamin D deficiency astheresult. Therole of vitamin
D in defense against influenza cannot be overestimated
(for a full review see the Cannell article in the refer-
ences). The seasonality of influenza correlates precisely
to the darkest seasons of the year in both the Northern and
Southern temperate zones and during cloudy monsoon
seasons in the tropics. One role of Vitamin D isto pro-
mote immuno-competent peptidesin the immune cells of
the respiratory tract; another isto blunt the severity of in-
flammation during infection. Together these two func-
tions are the perfect combination to prevent influenza
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infection or to modify excessive inflammation from
cytokine effects and render the infection less lethal. In
intervention trials, vitamin D given as cod liver oil has
shown much better results for prevention of respiratory
infection during flu season, or reduction of severity of
symptoms, than influenzaimmunizations (Cannell). Cod
liver also contains vitamin A and essential fatty acids,
both may benefit host resistance. In one cited study, the
vitamin D dose for children equivalent to 4,000 1U in an
adult completely prevented all respiratory infection over
a winter in a group of children who had experienced
three or more infections the previous year.

IATROGENIC INJURY

Many recorded features of the 1918 flu do not match
the natural course of the disease, but are common side ef-
fects of methods used to treat the infection at the time.
Aspirinwasanew drug at thetime, aswere several medi-
cations similar to acetaminophen with poorly defined
toxicity. Two recorded sample prescriptions for influ-
enza during the epidemic follow (Anonymous):

Prescription 1

Aspirin 1300 mg

Phenacetine 650 mg

Salol 1300 mg
Prescription 2

Aspirin 1300 mg

Acatanilid 260 mg

Phenacetine and N-phenylacetamide are in the drug
class with acetaminophen. Salol yields about 60% sali-
cylic acid. These combinations of aspirin and
non-steroidal anti-inflammatory drugs (NSAID) are in
line with what might be recommended today for febrile
illness, but similar doses have been found to be
immuno-suppressive in vira respiratory illnesses, in-
cluding influenza. In 1975, apair of double-blind trials
administered either aspirin or placebo to volunteers ex-
perimentally infected with rhinovirus, the most common
virus to cause the common cold. Aspirin reduced the
symptoms somewhat, but caused a “highly significant”
increasein virus production. The authors stated that such
treatment could worsen viral illness and contribute to its
spread (Stanley et a.). 1n 1990, other researchers tested
the effects of aspirin and acetaminophen on experimental
rhinovirus infection. The use of either drug suppressed
antibody response to the virus and prolonged the time
that infected cells produced new virus (Grahamet a.). In
2000, researcherstested the effects of antipyretic therapy
with aspirin or acetaminophen on experimentally pro-
duced influenza A virus. The authors noted a “ striking”
prolongation of influenza infection in the patients who
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took either aspirin or acetaminophen (Plaisance et al.).
It would seem that the routine administration of these
drugs during the epidemic weakened resistance to the
illness, prolonged the illness, and may have made it
more infectious. Inaddition, the combination of aspirin
and NSAID may have made matters worse. Today stan-
dard references warn against giving aspirin in doses
higher than 325 mg if accompanied by an NSAID. Note
that treatment of fever with NSAID is standard treat-
ment today in H5N1 infection despite the above re-
search, and this treatment approach may contribute to
the reported lethality of the disease. Treatment of ad-
vanced complications of H5N1 with immuno-suppres-
sive corticosteroids has also been standard until recent
recommendations against it (WHO).

Besides weakening host immunity, aspirin may have
also contributed to the distorted presentation of the 1918
pandemic. So many patients demonstrated hemorrhagic
symptoms, that it is now often included as a symptom of
that pandemic, even though it is not part of the normal
course of influenza (Barry). Aspirin can cause such
symptoms, sometimes even at low doses. One contempo-
rary trial found that 200 mg of aspirin per day taken
chronically causes major

and collapse. Traditionally, and at the time of the 1918
epidemic, acetanilid was given with caffeine, which in-
creases its toxicity (Osol and Farrar). Notably, cyanosis
and sudden circulatory collapse were two symptoms of -
ten noted in the 1918 flu epidemic (Barry). We wonder if
these and some of the unusual symptoms reported for the
1918 influenza were not, in fact, side effects of the medi-
cations routinely given. For example, an account from a
military hospital in Massachusetts indicates that the
patients

“.... start with what appears to be an ordinary attack
of . . . influenza, and when brought to the hospital they
very rapidly develop the most viscous type of pneumonia
that has ever been seen. Two hours after admission they
have the mahogany spots over the cheek bones, and a few
hours later you can begin to see the cyanosis extending
fromtheir ears and spreading all over the face, until itis
hard to distinguish the colored men from the white. It is
only amatter of a few hoursthen until death comes, and it
issimply a strugglefor air until they suffocate. Itishorri-
ble. One can stand it to see one, two or twenty men die,
but to see these poor devilsdropping like flies sort of gets
on your nerves. We have been averaging about 100

deaths per day, and still keep-

bleeding events in about 4% Besides weakening host immunity, aspirin ingitup.“ (Leavitt)

of patients (Petersetd.) Aspi- and other drugs may have also distorted
the clinical presentation of the 1918

rin had only been available to
the medical profession and
the public for about 20 years before the epidemic, and its
toxicity was not well known. In 1918, there are reports of
doctorsgiving as much aspirin asapatient could tolerate,
and doses up to 6.5 grams for several days in a row
(Winston). Aspirin and other medications were available
over the counter in an erawhen safety warnings were ab-
sent and prescriptions were not required for any medica-
tions. Other side effects of aspirin overdose also overlap
with symptoms of epidemic influenza, including respira-
tory collapse and shock. High doses of aspirin may also
explain some of the mortality in the younger generation
through the effects of Reyes syndrome. Reyes syndrome
is associated with multiple organ failure in individuals
under the age of eighteen with viral illness who take
aspirin.

The other two drugs in common prescriptions,
Acetanilid and Phenacetine, are no longer sold because
safer aternatives are avail able. Phenacetine has adepres-
sant action on the heart, where it can disrupt electrolyte
activity. Its use has been discontinued due to potential
carcinogenicity with chronic administration. Acetanilid
(N-phenylacetamide) can cause a rapid and sudden drop
of fever, which may be also accompanied by cardiovas-
cular collapse (Osol and Farrar). In acute poisoning,
acetanilid causes cyanosis with subsequent prostration
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The 1918 epidemic nor-
mally had a mortality rate of
about 3%; it appearsthat what-
ever treatment was given in the above hospital was kill-
ing the patients because cyanotic symptoms are not part
of the natural course of influenza. Because al of these
medications were available over the counter in 1918,
some individuals who self-medicated likely took over-
doses of the drugs, possibly before entering the hospital.
It seems likely that then, as now, some individuals over-
dose when self-medicating with aspirin — aspirin over-
doses are the fourth most common drug overdose in
conventional emergency care. It would take only a few
percent of patients over-medicating with these drugs to
produce much of the excess mortality noted in the
epidemic.

VACCINES

Further iatrogenic injury may have contributed to ex-
cess mortality in the 1918 epidemic. Vaccines and anti-
toxins to various non-influenza diseases were routinely
given to patients with acute influenza. Typhoid vaccine
was a common prescription, and “others poured every
known vaccine into patients in the hopes that they would
somehow boost immunity” (Barry). While neurological
complications of vaccines are common, the neurological
complications of influenza patients in 1918 were
attributed entirely to the virus.
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DIGITALIS

Hospitalized influenza patients were administered dig-
italisasamatter of course; thiswas astandard treatment at
Johns Hopkins. In 1918, the drug was administered as
powdered leaf of the digitalis plant. Accurate dosing of
dried plant materia is difficult, as the active constituents
in the plant degrade rapidly in powdered material (Osol
and Farrar). Inaddition, dosing is complicated by the fact
that the toxic dose is very close to the therapeutic dose. In
standard practice, the herb dose was administered until its
strengthening effects on the heart and pulse were noted,
and then the dose was increased again until nausea ap-
peared. Nauseaand vomiting arethefirst signsof toxicity.
Headache, fatigue, malaise, and drowsiness are the next
signsto appear, and al areindicatorsfor areduction of the
dose. Because these signs of toxicity overlap almost com-
pletely withtypica signsof acuteinfluenza, the possibility
of overdosing the patient and inducing heart arrhythmia
and cardiac collapse was great.

OPIATES

Other drugs routinely given were heroin hydrochlo-
ride, codeine sulphate, cocaine

Cytokines and Herbal Therapeutics
in Influenza

By Paul Bergner

One theory for the higher mortaity of Avian Hu
H5N1and of the 1918 influenza strain is that an excessive
immune response contributes to the pathology and lethality
of the disease (Cheung et d). Immune cells pour out inflam-
matory cytokines in an atempt to destroy invading patho-
gens, and thismay occur more or lessintensely depending on
theinfluenzastrain. According to this“cytokinestorm” the-
ory, lymphocytes and macrophages may produce a sustained
and massive cytokine response in response to a “ superbug,”
leading to severe systemic inflammation and destruction of
tissues, especidly inthelungs (Hseth et d). According to the
theory, an individua with astrong immune system would be
morelikely to die than an individud with awesk immunere-
sponse. Thistheory has been put forth as an explanation for
why the 1918 epidemic struck young patients with more vir-
ulencethan the old, reversing the typical epidemiology of the
disease (Loo and Gae€). This theory aso raises questions

about the wisdom of using

hydrochloridum, opium, mor- Acute and chronic opioid administration is herbal medicines that siimu-

phine sulphate, elixer terpin hy-
drate (a concoction  of
terpentine, acohol, and nitric
acid), paregoric elixer (made
with powdered opium, benzoic
acid, camphor, oil of anise, and glycerin diluted alcohal),
and morphine

Acute and chronic opioid administration is known to
have inhibitory effects on humoral and cellular immune
responses including antibody production, natural killer
cell activity, cytokine expression, and phagocytic activity.
Opiate receptors modify immunity by action on the central
nervous system, the autonomic system, and directly onim-
mune cells (Valgo et al; Molina). Opiates also specifi-
cally depress the numbers of circulating natural-killer
cells, which are responsible for attacking virally-infected
host cells (Weed et a.). Opiates are suspected to increase
susceptibility and to decrease resistance to the spread of
viruses such as HIV and the hepatitis-C Virus Cabral;
Zhang et a). Opiates aso increase susceptibility to bacte-
rial infectionsin burn patients (Schwacha et a.).

LESSONS FOR THE CLINIC

* |ncrease host resistance with diet and lifestyle
approaching flu season.

» Take 4,000 to 10,000 IU of vitamin D during
winter season.

» Don't suppress fever or immunity with aspirin,
NSAID, or other medications.

Vol. 15 No. 3

known to have inhibitory effects on
humoral and cellular immune responses
including antibody production, natural
killer cell activity, cytokine expression,

Medical Herbalism

late immunity during influ-
enzainfection.

The cytokine storm the-
ory for thelethality of some
influenza strains is by no
means settled science. Alternative explanations for the
elevated lethality in flu "superbugs" have been put forth
in the scientific literature. Although more than one phe-
nomenon may contribute to overall mortality at the same
time, the ability of the HSN1 avian influenzavirus to es-
cape the respiratory epithelium and to produce a
widely-disseminated systemic infection may be moreim-
portant to pathogenesis of the disease than exaggerated
cytokine response. Influenza infection is normally
restricted to the upper respiratory tract.

Another alternate theory suggest that vitamin D status
may be a critical determinant of total cytokine effects,
and not only determines susceptibility to influenzainfec-
tion, but also the severity of symptoms (Cannell et al).
The Cannell articleis part of asignificant body of recent
scientific literature establishing widespread vitamin D
deficiency asamajor root pathology in many contempo-
rary diseases. One of the chief physiological roles of vi-
tamin D, an immuno-modulator steroid hormone, is to
put a brake on inflammatory cytokine responses, and
thus the deficiency may play a role is pathological
cytokine excess. Note that in 1918, the world was enter-
ing into aperiod of rapid urbanization, with new factory
working conditions which often kept the individual out
of direct sunlight 6 days aweek — conditions which pro-
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mote profound vitamin D deficiency. Typical seasonal
influenzaisclosely and inversely related to average vita-
min D status of humans, peaking throughout the world at
local times when vitamin D statusis at its lowest.

CYTOKINES AND SUDDEN DEATH

A characteristic of the 1918 influenza was the sudden
death of some of its victims. Anecdotal accounts tell of
four men sitting down to play acard gamein the evening,
with only one of them left alive in the morning. Another
tells of severa individuals dying on a streetcar within
several blocks, including the conductor. From the natural
courseof influenzainfection, itisunlikely that theseindi-
vidualsdied at first onset of theillness. Morelikely isthat
they left their sick bedstoo soon. Thetypical courseof in-
fluenza infection, as measured by the presence of
cytokines, is 1 full week. Different cytokines surge or
peak at different timesover this period, but peaks may oc-
cur as late as Day 6. The initial fever of influenza often
recedes between Days 2 and 4 as the levels of one set of
cytokines decreases. On Days4 to 6, as patients may be-
gin to feel some relief from symptoms, cytokines associ-
ated with lower respiratory infection may surge (Hayden
et al). The symptoms are less dramatic, but the complica-
tionsand lethality of alower respiratory infection and in-
flammation may nevertheless be quite severe. It is
common in contemporary timesfor patientsto leave their
beds and return to work when the fever of influenza first
subsides. In one recent year, the author had six patients
with influenza, al of whom felt better by Day 3. They
were cautioned to rest for a full seven days, but two of
them went back to work on Day 4 of their infections.
Both relapsed with viral pneumonia and were hospital-
ized on Day 6 of the infection. Similar behaviors in the
1918 epidemic may have led to the high incidence of
sudden death asthose who | eft their bedstoo early died in
public of lower respiratory infection and inflammation.

Doctors at John’s Hopkins medical school conducted
a retrospective analysis of which patients did better or
worse with various medical treatments in the 1918 pan-
demic. The analysisfound only that those who “went to
bed the earliest, stayed there the longest, and had the best
nursing care survived the best” (Barry).

HERBS AND CYTOKINES

Physician-level treatment of influenza with herbal
medicines has been recorded at least since the 18th century
in North America (LIoyd and Lloyd). Severa of the most
common herbs used, Sambucus nigra, Eupatorium
perfoliatum, and Echinacea spp., have been shown
through scientific investigation to enhance host immunity
(Brush et a; Zakay-Roneset a; Wagner et a; Wagner and
Jurcic). A critical questioninlight of the cytokinetheory in
the pathology of influenzais whether an herbal agent that
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enhances host resistance may aso increase pathological
expressions of cytokines. Many herbal medicines with
reputation as immuno-stimulant  actualy have
immuno-modulating effects, enhancing some inflamma-
tory cytokines while moderating their effects by stimulat-
ing secretion of inhibitory cytokines along with them.

ELDERBERRY

Sambucus nigra, elderberry berries or flowers, are used in
traditiona herbaism to treet respiratory infections, including
influenza. Clinica trids over the last decade have demon-
drated a powerful effect of an ederberry extract syrup onthe
course of influenza (Zakay-Rones et d. 1995, 2004). The ex-
tract has aso been shown to inhibit influenzavirus replication
in ten gtrains of the virusin vitro (Zakay-Rones 1995). Nota-
bly, ederberry extracts have been shown to enhance both in-
flammeatory and anti-inflammeatory cytokinesin human cdlsin
lab experiments (Barak et d). In one lab study, an extract of
theflowersinhibited dl pro-inflammetory cytokinesmeasured
(Harokopakis) and in another showed at leest partid inhibition
of inflammatory cytokines (Yedladaet d).

ECHINACEA AND BONESET

Echinacea species, used a hundred years ago in the
treatment of influenza, and remaining a common treat-
ment today may enhance immunity and also have amod-
erating effect on excessive inflammation (Sharmaet al.;
Randolph et al., Brush et al.; Zwickey et al.) Onetria of
the use of a combination of Echinacea and Eupatorium
perfoliatum found no net inflammatory effect produced
by cytokines in humans at the dose tested
(Elsasser-Beile et al.) Eupatorium has been one of the
frequently used herbs in the treatment of influenza in
North American history (Lloyd and Lloyd).

I n the absence of specific evidencethat herbstradi-
tionally used in the treatment of influenza aggravate
the condition by overstimulating cytokines, there ap-
pearsto benoreason to avoid their usefor thisspecula-
tive reason.

LESSONS FOR THE CLINIC

e Promote healthy vitamin D levelsin patientsas a
preventive in the face of an approaching pandemic.

e Consider megadoses of vitamin D acutely at
exposure or onset of symptoms in patients whose
statusis likely to be low.

¢ Treat acute infections with herbs according to
historical usages, unless specific evidence emerges
that they may exacerbate the symptoms or
pathology of a hew pandemic influenza strain.
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